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PRECIPITATING  ANTIGEN  IN  TEE  BLOOD  OF 
MICE  INFECTED  WITH -  ARBOVIRUSES 


S.  Ya,  Gaidaraoyich’J" '  N.*  Ai&Krechetova,  VA.  I.  I'vova,  E.  E.  Mel’nikova 
Institute'  of  Virusolo^  named ’D.  I.  Ivanovskiy,  MK  USSR,  Moscow 
;  '■  Presented  Juno  24,  19 69 


—J  The  possibility  of  using  the  reaction  of  the  diffused 
precipitation  in  agar. gel  for  the  detection  of  virus  (antigen) 
in  the  blood  in  experimental  arbovirus  infections  was  studied. 

In  the  result ?of  the -research  of  12  arboviruses  of  group  A,  E 
and  others,  positive  results  were  obtained  with  Ge.rj.iki,  Piksuna, 
Vonozuclan  Equino  encephalomyelitis  and  Uukuniemi  viruses. 


The  reaction  of  diffused _ pr ocipitation  in  agar  (A  DP)  is  gradually  .gaiuin?.: 
recognition  in  research  with  arboviniso:.,.  At  first  ki)P  war:  use.;;  .’or  :.ho 
study  of  antigon  structure  of  arboviruses.  As  the  methods  wor  worked  out 
for  obtaining  the  precipitated  antigen  from  the  brain  of  infee. -ea  rice,  or 
wool  cultures,  reports  appeared  concerning  the  application  of  gb?  for  tho 
diagnosis  of  tick  encephalitis  /_-4,  5__T  and  tho  detection  of  antibodies__in_ 
horses  to  the  Dongo  virus,  the  equine  encephalitis  of  ilerreya,  :,nn:in  j_  9__7 
and  Western  Kilo  /~6_7  and  for  tho  research  of  serums  of  demos -ole  animals 
in  centers  of  Japanese  encephalitis  J_  1 

All  this  research  was  based  on  tnc  detection  of  precipitate.,  antibodies 
in  blood.  Proceeding  from  tho  fact  that  the  arbovirus  infections,  beta 
clinically  oppressed  and  symptomlcss ,  are  accompanied  by  viral  families,  which 
do  not  often  yield  to  an  indicator  of  viral  prorogation  in  the  brain,  we 
faced  tho  question  of  tho  possibility  of  detecting  virus  in  the  blood  using 
RDP.  In  tho  case  of  a  positive  solution  of  tho  problem,  the  oeocrv.uvity  of 
speedy  diagnosis  of  arboviral  infections  in  tho  initial  stages  of  illness  is 
opened.  Thcro  has  beon  no  work  of  a  similar  nature  in  available  literature. 
Rose arch  has  boon  carried  out  with  12  arboviruses  of  various  anti  on  groups. 
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day  old  suckling  mico. 

Ascites  of  immune  mice  containing  ant.ibod.ioc  to  each  of  the  viruses 
used  in  the  work  wore  tho  source  of  thn  antibodies  as  well  as  immune  ascites 
d,o  lilm  viruses  of  group  A  and  lj,  In  :: operate  o”povi)i:etii.::  control.  sorum  immune 
to  virus  vi’IK  and  the  scrum  of  guinea  pigs  iminmio  to  Uo kunUmi!  virus  wore 
employed.  Tho  mico  v;orc  immunized  with  a  suspension  of  tho  brain  of  suckling 
mico  infected  with  tho  ad'yuvant  of  Preiida.  Tho  as  cite  was__induced  intra- 
abdominally  by  the  introduction  of  capes  of  sarcoma  180/TG  Rabbits 

and  guinea  pips  as  well  were  immunized  with  the  brain  anti pens  of  the 
corresponding  virus os .  Tho  presence  of  antibodies  was  established  according 
to  RTGA  and,  in  the  case  of  Triboch  and  Uukuniemi,  according  to  ?SK. 

Tho  nativo  serum  of  the  blood  of  infected  mice  taken  at  the  height  of 
illness  without  any  special  treatment . was  used  as  tho  antigen  for  ADR.  A' 
titre  of  virus  in  tho  sorum  of  blood  was  defined  as  titration  in  the  culture 
of  wool  or  in  the  mice  with  an  infoction  in  the  brain.  The  culture  of  wool 
of  chicken  fibroblasts  was  utilized  for  viruses  V33,  Sindbis  and  Triboch 
and  ?.-4  day  old  mice  for  viruses  Aukanbo,  Piksuna,  Chikungun 1  ya ,  Uukuniemi, 
Japanese  encephalitis,  San-Lui,  be  stern  Kilo,  Il'eus  and  VATS.  The  titre  of 
virus  was  exhibited  in  IpLD^q/O.OG  ml, 

RDP  whs  drawn  according  to  the  method  of  Oukhtcrlon  1 0_y  using  the 
modification  of  A.  I,  Gusev  and  V.  S,  Tsvetkov  [_  3 „/•  10  vdL  of  sulfur 
cleansed  polysaccharide  of  1.6  agar  Difeo  in  a  borate  buffer  pR  9.0  were  set 
on  clean,  sl-d.rn.mcd  glass  plates  with  dimensions  of  9  32  6  cm.  After  tne  agar 
has  congealed  on  them  holes  were  punched  out  with  a  press.  The  diameter  of 
the  center  hole  was  5  m,  the  lateral  holes  4  mm.  The  distance  between  the 
center  and  lateral  holes  was  10  mm.  ..long  the  perifery  of  the  glass,  holes 
were  also  punched  out  which  were  filled  ,.d.th  a  physiological  solutic...  so  the 
a -nr  would  not  get  dry.  After  this,  0.04  ml  of  antigen  were  poured  into  the 
c a  'ter  holes ,  and  0,03  mi  of  immune  liquid  were  poured  into  uno  laterau  nolos, 
T'-.'  glass  was  maintained  in  a  humid  chamber  at  37°.  The  reaction  was  observed 


m.. ".or  ....  hours. 
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All  experiments  were  conducted  on  mice  not  more  than  4-5  days  eld  since 
i  is  'mown  that  viral  families  arc  the  highest  in  animals  of  this  a-.;..  .lice 
,-v  days  old  were  infected  in  the  or  Ain  with  a  corresponding  dose  of  J.O-'-iO 
V/r-a/O. OK  ml,  .'.o  soon  as  thq  first  symptoms  of  tho  illnoss  appc,-.red,  who 
ana  lain  wore  drained  of  their  blood.  The  blood  sorum  was  cultivated  in  a 
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mutual  'unnn'M',  l'm’L  of  tho  .mrn.i  wan  M'mO'alm.l  Cor  l.ho  t.l  LiMilnn  nt*  tho 
v.lron,  TO  thrt  t4t.rnbJ.on  in  no!.  tlon»  l.nn.!  lately,  tho  rom- t  in  kept  at.  «’/0 
until  thn  t.bio  of  tho  onporlnont,  Tim  nnl.,1  ym  .•lunu*.  for  l.ho  j>root:».Uai.lon, 
which  in  usually  oom.1uot.od  nu  the  fol‘1 owln  ,  day  and  rapfwbH  at  n  lat>.r  dato, 
in  Maintained  at  4  ,  It  vua  planod  in  LTo  oontivVi  hole  and  4-d  radially 
nvrangod  holoo  imro  filled  with  aaoitos  1  i  walked  ngainul.  tho  virus  un  ion 
■boat,  viruaoa  of  tho  anno  group,  polytypoa  or  a  givan  group  and  other  groups 
were  inoludod  aa  well  for  tho  control  of  tho  aaeito  toward  tho  virus,  lairing 
tho  staging  of  tho  o:q)ori'ttont  tho  possibility  of  intorroaotior.a  botwoon  viruaoa 
oloaost  to  tho  antigen  atruoturo  v;aa  taken  into  aooount,  Influonood  by  tlilo, 
in  tho  ojqwri'ionta  with  tho  viruaoa  of  Hukambo,  Fikauna  and  VEl,  nsoitos  to 
*11  thooo  viruaoa  woro  inoludod,  tfuch  prinolploa  woro  observed  ir,  thu 
oxporimnta  with  tho  viruaoa  of  Sindbis  and  western  rquin*  onoonhalogylita 
and  with  tho  viruaoa  of  tho  Woatorn  kilo,  Japan  and  ban-Lul  ancophalitio.  In 
tho  initially  oriontod  oxnorimonta ,  tho  aonvn  of  tho  blood  of  suolding  r.ioo 
was  invontiftatod  only  in  tho  roaetion  of  prooipitntion  without  tho  titration 
of  ita  infootiousneaa.  In  thoao  oxperimonto  repeat od  positive  rooulto  woro 
obtainod  with  viruaoa  of  Vonoauolan  equino  onoophalomylita,  Fikauna,  Sonlikl 
and  Uukunloi'ii,  In  oxporimonta  with  tho  othor  viruaoa  talcon  up  in  tho  work, 
nogativo  roaulto  woro  obtainod. 

Then  roooaroh  was  oarrlod  out  with  tho  inoluaion  of  ono  noro  tost— -tho 
dotomination  of  tho  inf ootod, typo  of  blood  aorun,  Tho  data  of  thoao  oxporimonta 
aro  givon  in  tho  tablo.  In  all  oxporinenta  with  viruaoa  of  group  A  vhioh 
gavo  positivo  roaults,  tho  titro  of  vims  was  high.  Tho  threshold  of  tho 
oonoontration  of  tho  infootod  virus  is  apparently  botwean  7,75  and  B  lgLD^Q, 
Foaitivo  roaults  uirt  not  obtainod  during  tho  investigation  of  group  ;>  viruses 
and  tho  Tribooh  virus,  Tho  infootod  titroa  of  tlioso  viruses  aro  lower  than 
7,01  IgLDgQ,  Tho  Uttlcuniemi  viruaoa  yiolded  a  distinot  precipitation  \Jith  a 
virus  titro  highor  than  6,5  lgLD«0,  Tho  sorum-antigon  of  V£3,  Fikauna  and 
Uanlild  with  imuno  aaoitos  yioluod  a  patoh  of  tho  precipitation  alono.  This 
patoh  was  rarely  diotinot  and  aottlod  noor  tho  holos  xrlth  tho  antigen  (soo 
figuro  a),  Apparently,  auoh  An  arrangement  doponds  on  a  disparity  of  tho 
oonoontr&tiona  of  antigon  and  antibodies  towards  tho  last  prevailing  ingredient. 
Tho  sorum-antlgen  of  Uukunioni  yloldocl  2  pat  oho  a  of  prooipitation  with 
homologous  aaoitos,  Tho  patolios  woro  fosrtod  noar  the  hole  with  tlio  antibodios. 
In  tho  limited  period  of  tho  orrporinents  on  tho  titration  of  tho  sorun-antigan 
VS3  and  antibodios  on  a  typo  of  ehos3  board,  it  was  sho’.m  that,  with  tho 
utilization  of  aoporato  serums,  tho  patoh  of  precipitation  is  dratm  to  tho 
side  of  tho  hole  with  tho  antibodios  j  howovor,  tho  distance  fro*,  the  holo 
with  tho  antigon  still  did  not  exceed  ono  third,  Tho  titro  of  asoito  VEE, 
utilised  in  tho  experiments ,  to  FDP  is  equal  to  102,  Tho  antigen  reacted 
up  to  a  cultivation  of  1»4,  Serum-antigen  V3S  roaotod  a3  well  with  tho 
polytypod  aooito  of  group  A  and  i^ith  tho  i  lukanbo  asoito.  In  tho  ITH-A  with 
tho  vlma  of  VEE,  thoao  aorums  roaotod  correspondingly  in  titron  of  l:25oO 
and  1020,  In  tho  ojqwrinonts  carriod  out,  tho  sorum  anti gon  /Z3  did  not 
roaot  with  tho  Fikauna  asoito,  and,  in  its  turn,  tho  Piksuna  antigen  reacted 
only  with  a  homologous  asoito.  The  given  nodols  of  asoitos  responded  ir.  such 
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,.v  ■  In  sTU,  Tito  iWU’d  rmUgm*.  .r-v'clz-fl  only  with  a  homologous  anolto 

nn-1  did  no l\  yield  '-roup  roaoMons  (non  figure  0).  Very  spool finally,  tho 
Uuhv.nl  0  \!  virus  reacted  id th  oaoitoo  0.1?  tho  oano  typo,  (nuo  figuro  d)»  On 
the  whole  the  roaotiona  woro  ivjgistorou  very  oloarly;  )ion-onoc;lfio  patohoo 
were  not  obsorvod* 


Tho  orperimonto  on  virus  V13E  which  woro  rovoaled  in  the  roaotion  of  the 
proc.lp.it. it  ion  woro  repeated  with  another  indicating  system—’ tho  serum  blood 
of  i.nuno  rabbits  and  tho  so  rum  blood  of  tho  rooonvalesonts  (sco  fig,  a,  b,  0) 
Tho  rosulta  appoarod  analogous  even  though  it  is  noooosary  to  noto  that  with 
tho  utilisation  of  mi 00  asoito  tho  patches  0*'  precipitation  appoarod  mere 
quickly  and  woro  moro  diatlnot,  Moroovnr,  with  tho  rabbit  aorum  it  was 
possible  to  observo  the  formation  of  additional  patohea  of  prooipitation  (soo 
fi:uro  b)  at  tho  oxponso  of  tho  roaotions  botwoon  the  types  of  antigen  of 
mioo  and  antibodies  to  mioo  brain  as  lone  as  tho  rabbits  wore  immunized  with 
,  tho  infootod  brain  of  mioo.  This  prooipitation  in  our  example,  situatod  near 
tho  3th  hole,  has  tho  form  of  an  aro  as  lone  as  mioo  sorun  is  in  tho  oanter 
hole,  mioo  asoito  is  in  tho  2nd  hole  and  rabbit  serum  immunized  against  mioo 
brain  is  in  tho  5th  holt.  The  precipitated  antigen  in  the  serum  blood  is 
steady.  As  is  shown  in  the  experiments  with  virus  VEE,  this  antigen  is 
maintained  at  4°  for  not  less  than  2  months. 

DISCUSSION 

Tho  possibility  of  dotooting  a  virus  by  tho  method  of  a  reaction  of  tho 
precipitation  in  tho  blood  of  experimentally  infootod  animals  depends , 
apparently,  on  tliroo  indications »  tho  titre,  the  dimensions  of  the  virus  and 
tho  titro  of  tho  antibodies  in  the  indicated  aystom.  Tho  highest  titro  of 
virus  (ft  I^LOca  and  higher)  was  in  the  mice  infooted  'with  virus  VS2.  In 
ascito,  tho  titro  of  antibodies  was  also  high:  256O  In  RTGA.  However, 
apparently  tho  latter  was  not  of  decisive  significance  for  tho  antigen  was 
caught  by  tho  immune  rabbit  serum  and  by  tho  serum  of  reoonvalosonts 
aftor  a  laboratory  infootion,  and  tho  titros  of  tho  antibodies  in  which 
llT  rA  is  concornod  woro  lower,  Asoito  cultivated  32  times  also  caught  tho 
antigon  VES,  Not  withstanding  that  the  ascitos  to  other  viruses,  in  tho 
example  Hulcanbo,  had  such  high  titro  of  antibodies,  the  antigen  of  Hukambo 
was  not  caught  sinco  the  titro  of  Kukanbo  virus  in  tho  blood  was  lower  than 
?,75  l.gLDfjQ.  At  the  samo  tirao,  the  ascito  of  Hukambo  reacted  vdth  tho 
rcprosorCxtivo  of  that  sub-group  of  tho  antigen  VEE,  the  titro  of  which  was 
higher  than  8  IgLDcQ.  On  the  whole  a  rolation  betwoon  RTGA  and  RD?  was 
formed,  but  the  specificity  of  tho  latter  was  significantly  higher.  In 
sopor ate  series  of  tho  serum, titro  of  antibodies  to  members  of  tho  antigen 
3ub- group  of  RTGA  varies  significantly, but  a  cross-reaction  is  carried  out 
almost  always.  In  RDP,  thoso  cross -reactions  appeared  only  vdth  a  high 
titro  of  antibodies  to  the  heterologous  virus.  The  results  obtained  by  us 
show  in  principle  tho  possibility  of  forming  antigon  in  tho  serum  of  blood 
during  virem  in  RDP.  In  this  sense,  tho  negative  results  with  the  series  of 
viruses  used  are  not  final.  It  is  highly  probably*  that  a  high  titre  of 
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antibodies  can  aehiovo  positive  results  Cor  tho  dotoction  of  viral  familios 
with  an  infectious  tltro  loss  than  7.75  lgLDro,  vhioh  .in  the  given  res oar oh 
io  tho  throshhold.  Until  new  iiGA  lias  lie  on  well  known  Iran  non-biological 
methods  of  tho  formation  of  arbovirus na  in  tho  blood,  To  obtain  ho"ta y glutin 
antigen  novora'I.  arboviruaoo  such  an  Gomlikn,  siui'yanbora  and.  viruses  of 
group  C  into  tho  novum  of  blood  dil.h  this  it  in  noted  that  a'di/wi 

An  obtained  if  tho  titro  of  virus  in  tlio  blood  in  not  Iona  than  10*" 
dvihoivtno  £‘i  i£f  for  quick  idontiflcation  of  tho  virus  of  Ynjor.uolan  and 
Uoatorn  Anorican  onoophnio*nyolita  with  tho  isolation  of  tliat  virus  from 
naturo  or  frc:;i  pooplo  proposes  to  malco  a  Gaccharoso  acotono  anti, ;cn  from 
tho  blood,  but  not  from  tho  brain  of  infected  mlao  sinoo  tho  titro  of  it  is 
high,  but  tho  frequency  of  formation  is  more  regular  than  in  tho  brain, 
Ilowovor,  tho  assuwod  method  is  hardly  compatible  with  mass  formation  sinco 


it  iff  nocoGsaxy  to  subject  rather  labor-consuming  treatments  by  acetone  to 
tho  serum  in  order  to  obtain  the  hemagglutinin  antigen.  Besides  tho 
honagglutirdn  obtained  must  bo  further  identified  in  HTGA.  Tho  method  of 
viral  formation  in  RDP  is  vory  simple  and  available  sinco  noithor  the  antigen 
nor  tho  serum  require  treatment,  Even  if  this  method  is  not  employed 
immediately  for  the  formation  of  virus  in  material  from  infected  people  or 
invertebrates ,  then  it  oan  bo  used  satisfactorily  in  tho  examination  of  blood 
from  mice  infooted  by  this  material.  One  further  advantage  of  tho  method 
vro  propose  Is  the  prolonged  maintainonco  of  tho  antigen  in  tho  sorum  at  4°, 

This  means  that  the  examined  material  can  bo  studied  in  RDP  even  when  the 
infectious  virus  is  not  always  distinguished  by  biological  methods. 
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i!oto :  P-positive  precipitation  action?  N-nogativo  preoipitation  action; 
Poriod-no  reaction. 


Appearance  of  arboviral  viruses 
in  nice  serum  with  the  aid  of 
immuno-pr ocipitati  on . 

Antigens;  a,  b — V33;  c— Somlikd 

virus;  d — Uukuniemi  virus, 

1—  ascito,  immune  to  Piksuna  virus; 

2mm- to  y 12  virus;  3— to  Uukanibo; 

4— to  group  A;  5— blood  serum, 
immune  to  VS3  virus;  6,  7,  3— 
som  of  reconvalesents,  which 
overcame  VE3;  9— ascito,  immune 
to  Jonlild  virus;  10— to  b'AZS 
virus ;  11— to  Sindbis  virus; 

12— to  Chilcimgun’ya  virus;  13— to 
Uulcunio'ii  virus;  1 4— guinea  pig  virus 
immune  to  Uulcuniemi  virus;  15— ascito, 
ivnuno  to  II * eus  virus;  16— to  San-Lui 
virus;  17  to  group  B  viruses. 
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